BSC CityLab: Teaching Tomorrow\u27s Technology to Today\u27s Youth by Bowen, Jeffery
Bridgewater Review
Volume 24 | Issue 1 Article 7
Jun-2005
BSC CityLab: Teaching Tomorrow's Technology
to Today's Youth
Jeffery Bowen
Bridgewater State College, jabowen@bridgew.edu
This item is available as part of Virtual Commons, the open-access institutional repository of Bridgewater State University, Bridgewater, Massachusetts.
Recommended Citation




than the success of the company (this fits Collins’ Level
4 leader). She combined impressive visions with charis-
matic but egotistical and demanding styles. CEOs need
to place their organizations’ well being above all else,
including themselves. Fiorina failed to understand the
dynamics of HP and lacked a technical background,
instead focused on marketing and resisted the board’s
efforts to appoint a strong chief operations officer to
offset her expertise in its operations. In addition, she is
accused of firing three top executives after HP missed
earnings targets as a way of deflecting attention away
from herself.
HP is obviously in need of major transformation. The
new CEO will need to develop a vision and strategy to
undertake fierce global competition, lead major technol-
ogy initiatives and transform poor employee morale.
Vision is the force that creates the future. Leadership is
a dialogue, not a monologue. Leaders ignite their con-
stituencies’ flame of inspiration. HP’s next CEO should
be a transformational leader, someone who can change
the status quo by articulating to followers the problems
in the current system and a compelling vision of what a
new organization should be. On April 1, 2005 former
CEO and president of NCR Mark Hurd assumed the
position as HP’s CEO and president. Hurd’s style is in
sharp contrast to Fiorina. He spent 25 years at NCR,
culminating in a two-year term as CEO where he quiet-
ly led an ambitious turnaround of the company. He was
seen as a relentless cost-cutter familiar with nearly
every facet of management. His leadership was marked
by successful efforts to improve operating efficiency,
increase the position of NCR’s product line, and build a
strong leadership team.
A classical transformation process can be viewed as a
four-phase process. The first step is to recognize the
need for change. In John P. Kotter ’s book Leading
Change, his process of creating major change calls first
for establishing a sense of urgency, wherein the market
and competitive realities are examined and major oppor-
tunities are identified. HP definitely senses such a sense
of urgency. The second phase of transformation calls for
crating a new vision, followed by managing transition,
and finally institutionalizing the change. Some have
described transformational leaders as motivating fol-
lowers to strive for higher-level values and morality.
Such a leader raises the consciousness of followers to
reflect real societal needs and values rather than person-
al self-interest.
While much focus in the media has been paid to CEOs
who have been unsuccessful, spotlight should be placed
on leaders who have been successful in transforming or
propelling their organizations forward. HP would be
wise to heed the transformation process of one of its
main competitors, IBM, under the leadership of its for-
mer CEO Louis V. Gerstner, Jr. Gerstner led one of the
most dramatic corporate turnarounds in business histo-
ry. He became CEO in 1993 when IBM was near col-
lapse because of its lumbering size, insular corporate
culture, and lack of understanding of what its cus-
tomers needed for computing solutions. He led a corpo-
rate transformation and re-established IBM as a leader
in its traditional mainframe and large-server markets.
CEOs Anne Mulcahy of Xerox and Ed Breen of Tyco
have turned around their companies through no-non-
sense leadership with strict financial controls. Following
in the wake of charismatic leader Jack Welch, Jeffrey
Immelt of General Electric has transformed GE by creat-
ing a customer-driven, global, and diverse culture. 
Strong and effective leadership is also vitally important
in the not-for-profit sector, specifically higher education
institutions. These institutions operate in increasingly
complex environments where an adaptation to environ-
mental changes is critical. Effectiveness of organizations
is influenced by the degree of fit between organizations
and their environment. How effective a college or uni-
versity is at capitalizing emerging opportunities and
addressing threats depends on leadership’s ability to cul-
tivate a strategic mindset among individuals within the
institution.
Change needs to be viewed as an opportunity, not a
threat. Pressure on academic leaders for accountability
(particularly in the form of learning outcomes), increas-
ing competition from not-for-profit institutions and for-
profit institutions (for-profit University of Phoenix in
particular with over 300,000 students and continuing to
grow), and reduced state funding has created the need
for strong, capable leadership. Bridgewater State College
has met this challenge on many fronts and has system-
atically shown strategic leadership. The college initiated
this process under President Emerita Adrian Tinsley
when the entire college community was involved in
developing the Vision Statement. Building upon this
foundation, President Dana Mohler-Faria is leading a
sophisticated strategic planning process so that all of us
at the college think more clearly and strategically about
the future. 
—Dorothy J. Mulcahy is Professor of Management.
HISTORY OF BSC CITYLAB
For the past decade, BSC CityLab has
provided exciting and authentic science
laboratory experiences for students in
Grades 5–12 through classroom visits,
lending labs, and summer programs.
Additionally, many professional development
opportunities exist through BSC CityLab for science
teachers in southeastern Massachusetts to provide
them with much needed background and experience in
the field of Biotechnology. BSC CityLab began as a satel-
lite of Boston University School of Medicine’s CityLab
(BUSM CityLab). As part of its mission, BSC CityLab
promotes and supports STEM (Science, Technology,
Engineering, and Math) partnership activities to
strengthen pedagogy for pre- and in-service teachers 
and to improve outcomes and increase science enthusi-
asm among students. 
In the fall of 2000, the faculty associated with BSC
CityLab received an $800,000 Science Education
Partnership Award from the National Center for
Research Resources of the National Institutes of Health,
a division of the Department of Health and Human
Services (Drs. Michael Carson and John Jahoda were
Principle Investigators on this grant). Science Education
Partnership Awards (SEPA) are designed to improve life
science literacy throughout the nation. These grants
promote partnerships between biomedical and behav-
ioral researchers, educators, community groups, and
other interested organizations to create and disseminate
programs that give K-12 students and teachers and the
general public a better understanding of life sciences. In
short, SEPA grants promote the ideals that BSC CityLab
also promotes and the SEPA grant provided BSC
CityLab the help it needed to grow and develop.
During this granting period (beginning in the Fall of
2000), BSC CityLab expanded from an initial partner-
ship with two school districts, Brockton Public Schools
and Bridgewater-Raynham Regional School District, to
one serving more than twenty school districts in south-
eastern New England. In the academic year 2003-2004,
approximately 1800 students participated at BSC
CityLab in highly engaging hands-on science modules
that follow a “progression of inquiry” model that
was originally developed at BUSM CityLab.
Another 500 students received an authentic
CityLab experience in their classrooms using a
BSC CityLab Lending Lab with their CityLab-
trained teachers. In-service and pre-service teach-
ers enroll in graduate level courses in science content
related to biomedicine and biotechnology, and are
trained in the CityLab curriculum and pedagogy includ-
ing Lending Labs. Faculty associated with BSC CityLab
have also led more than fifteen workshops or presenta-
tions for educators at various Regional and National
conferences and have helped to develop new inquiry-
based modules. 
Below, an example of one of the programs run at BSC
CityLab is described. In this case, it is the summer
biotechnology program called Whale of a Mystery
designed to engage students entering sixth through
ninth grades. As with all of the programs offered
through BSC CityLab, the purpose is to help students
make connections with the use of inquiry-based strate-
gies that incorporate hands-on activities in a manner
that builds student knowledge and confidence. 
WHALE OF A MYSTERY
Imagine you are a newly hired scientist working for the
Bridgewater Animal Forensic Laboratory (affectionately
known as BAFL) located on the third floor of the presti-
gious Moakley Center at Bridgewater State College. It is
your first day of “work.” So far, the morning has been
quite busy with new employee orientation where you
heard about the history of the company, filled out some
new employee information, and received a laboratory
notebook…standard stuff! It became a lot more exciting
when Dr. Mike (one of the Senior Scientists) told every-
body of the infamous case that BAFL solved that
revolved around a canine celebrity that was “dog-
napped” and disguised as a toy poodle (the courts have
placed a gag order on the specifics of the case) and how
using a “protein fingerprint” helped to break the case
open. Even though you were nervous at first, you feel
that this is a positive working environment, a good
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After the orientation, you and twenty-three other new
employees move into the laboratory to begin your train-
ing. The lab looks very high-tech with all of its equip-
ment and instrumentation along with their strange
names; things like microcentrifuge, pipetteman, and a
gel electrophoresis apparatus. This place looks exciting
and you are glad that you were hired for this week-long
special assignment. 
The new hires, or Junior Scientists as you’re called,
break up into teams of three to begin the process of
learning how to use the equipment. The Senior
Scientists are busy explaining how the equipment is
used, and since the equipment is like nothing you have
ever used before, you are glad to have some help with
learning how to use it properly. You notice that each
team has a team name. Suddenly, it dawns on you that
you recognize the names…they are famous scientists!
You are proud to be on Team Watson, named for one the
scientists that discovered the three-dimensional shape
of DNA.
Then something strange happens. As you and your
team are learning to use the pipetteman, a device used
to measure very small volumes of liquids, you noticed
that the lab became quite busy with activity. This was
shortly after a phone call that Dr. Mike received about
some packages that were just delivered to the front
desk. You know this because Dr. Mike asked Dr. Pat and
Dr. Meri (two other Senior Scientists) to pick up the
packages. They return with a cart full of boxes and
every box is marked “Evidence.” Dr. Mike called a meet-
ing with some of the Senior Scientists while everybody
went on break. 
Upon returning from break, Dr. Mike explains to Junior
and Senior Scientists that the boxes are evidence from 
a very important and ongoing case that BAFL has been
investigating. He goes on to explain that the boxes of
evidence came from one of BAFL’s field agents, a scien-
tific sleuth named Jonah Cetacean. Jonah and the rest 
of BAFL have been investigating the illegal capture and
sale of whale meat in seaports and fish markets around
the world. Jonah has recently obtained samples that
need to be verified as to whether they are whale meat
and, if so, to which species of whale they belong. Not
only did Jonah send along some important information
on the history of whaling and the different types of
whale species, he also asked the team to go to
Stellwagen Bank National Marine Sanctuary to look 
for whales and report back any sightings.
Dr. Mike seemed worried that the training was cut
short by the arrival of the important case, but you and
the rest of the Junior Scientists convince him that you
are ready!  To facilitate training of protein fingerprint-
ing, everybody breaks up into Expert Groups. There are
three Expert Groups with one Junior Scientist from
each team. The Expert Groups are to take a crash course
in a particular technique and then bring it back to the
team and train the other members. You found that this
approach works very well, especially since you are the
Gel Loading expert!
Wow! What a first day of work and it’s only lunch time!
Throughout lunch, there were all sorts of rumors and
speculations flying around. The one that was the most
intriguing was that BAFL and their scientists may be
subpoenaed to testify before a Congressional Hearing
on Endangered Species. While you hope that you don’t
get subpoenaed, you would like to help and it would 
be interesting!
Now that you and your team have enough training, you
are ready to begin collecting data for the case when you
return from lunch. Jonah is a well-trained field operative
and, as such, knows which samples are the best for pro-
tein fingerprinting and how to prepare them for future
study. With that being said, you didn’t expect any prob-
lems. Fortunately, there are eight evidence boxes and
eight teams. Your team retrieves its designated evidence
box and you begin your observations of the sample.
However, there seems to be a major problem! It appears
that Jonah placed three samples into each evidence box.
He did, however, mark each sample as A, B, or C. The
problem is that when he packed the samples in ice to
send them, the paper identifying each sample got wet
and you can’t read it any more. This is a major problem
since you need a piece of muscle tissue which contains a
lot of protein to run the protein fingerprint. Gross
observations of the samples indicate that all three sam-
ples in your box look like they are different, but you
don’t know what each sample is. As it turns out, all the
other teams are having the same problem…the Senior
Scientists will need to talk to Jonah about this.
It is now time for a brainstorming session with all the
scientists to figure out how to determine which sample
is muscle, or whether they all muscle. As a company,
you figure out that tissues taken from different organs,
like muscle or liver, are going to look different under the
microscope. If you look at the cellular arrangement of
the different tissues, then maybe you can determine the
organ of origin for each sample. Sure enough, by the end
of the first day, you know which sample is muscle and
you can begin the process of protein fingerprinting the
next day. It looks like tomorrow will be just as busy as
today, but you hope that there are no more unexpected
bumps in the road!
SCIENCE SUMMER
PROGRAMS
This is only the first day of
a week-long program that
includes hands-on scientif-
ic activities, a whale-
watch, and a presentation
to a “mock” congressional
hearing along with a few
other unexpected events
along the way. Feedback
from students participat-
ing in Whale of a Mystery
and their parents has been
very positive. As with all of our CityLab mod-
ules, Whale of a Mystery involves critical think-
ing, math, and language arts skills. Critical
thinking skills are a hallmark of all CityLab
modules and are integrated throughout the
experience with twists and turns throughout
the storyline beginning with the engagement
piece. Math skills are promoted by graphing and
analyzing the collected data. Language art skills
are encouraged through writing in lab note-
books, contributing to Reflections (a BAFL
newsletter composed of articles and artwork by
the Junior Scientists), and preparing for the
poster presentation given on Friday by each
team to the mock congressional hearing.
Additionally, the students are doing real science
and using real biotechnology equipment to help
them solve a problem. 
In addition to the inquiry-based scenario adapted by the
summer programs, another great advantage to this pro-
gram is the outstanding help of Bridgewater State
College faculty, staff, and students. The faculty that
work on this summer program include four Biology 
professors (Drs. Jeff Bowen, Michael Carson, Merideth
Krevosky, and Patricia Mancini), a Chemistry professor
(Dr. Frank Gorga) as well as an English professor who
plays the role of our company lawyer and helps the 
students to prepare their testimony (Dr. Anne Doyle) 
in addition to the Program Coordinator (Ms. Cathy
Hart, BSC ’02). The program also enlists three or four
undergraduate students who are interested in a career 
in teaching. The high instructor to student ratio works
very well and the students get a chance to work with
real scientists and professors. Additionally, the students,
most of whom are female, get to see the huge role that
women can have in science and the women who work
with BSC CityLab are outstanding role models for 
these students.
The interaction between the “Senior Scientists” and the
students is critical in our summer programs as is also
evident in our high school level summer program called
Thread of Evidence. In Thread of Evidence, students run
the Forensics Institute at Bridgewater (or FIB, as we like
to call it) and need to use biotechnology to solve a case
of industrial espionage and kidnapping that occurs
within the company when one of the Senior Scientists
turns up missing and there is evidence of foul play. Since
high school students tend to be a little skeptical of sto-
ries like this, we are upfront that we are playing a game
such as a murder-mystery dinner and they are welcome
to play along with us. As long as we are upfront with
the students that we are not trying to convince them
that this is a real situation, they invest themselves in
the story. As the program moves forward, rumors and
accusations run rampant as the students use DNA evi-
dence and other biotechniques at their disposal to lead





teachers how to set up some
biotechnology equipment
during a teacher workshop 
at the Museum of Science.
Below,
Two students participating
in solving “Lab Larceny”
during a visit to BSC CityLab.
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During my sabbatical in the Spring 2004 semester, I spent a month
traveling in India, including the southern town of Hampi, set within a landscape of massive rock ledges and boulders.
While the name of Hampi refers to a modern town, it is also used to identify the encompassing ruins of a capital city that
flourished from the early 14th century until 1565, when northern invaders ransacked the city and massacred most of its
inhabitants. During the 230 years prior to the invasion it was known as Vijayanagara, the City of Victory, and was the center
of a Hindu empire. It also prospered through international trade, and was a very cosmopolitan city. The powerful
Vijayanagaran rulers adorned their capital with vast temple complexes, bazaars, shrines, and a sprawling royal quarter.
Intricately carved sculptural imagery covers and fills many of the architectural works, which survive in great number.
A temple courtyard,
looking back toward the gateway.
The students have to prepare their evidence and present
a hypothetical version of what happened on the even-
ing the scientist disappeared. 
CLASSROOM VISITATIONS
All of our modules, be it for week-long programs like
Whale of a Mystery and Thread of Evidence or for one-
day experiences for local schools, are based on a case or
mystery that students have to solve. The modules that
are offered in one-day experiences include a pre-labora-
tory exercise that is done in the classroom to provide
the background and the mystery that needs to be
solved. As with the summer program, the storylines are
designed to be open-ended to help the students “discov-
er” the best way to solve the problem. The only way to
solve these mysteries is to use modern biotechnology.
The lab equipment is only there to help find an answer,
not the other way around. 
The most popular module is The Mystery of the
Crooked Cell that was originally developed at BUSM
CityLab. This module for middle school aged students
explores sickle cell syndrome with the progression-of-
inquiry approach. Students begin with a description of
a patient with symptoms of some sort of malady.
Through a series of inquiry-based and hands-on steps,
they can determine that the disorder is indeed sickle cell
syndrome. After obtaining a “sample” of the patient’s
blood, they perform a series of tests to definitively
prove their hypothesis…case solved!
For high school students, BSC CityLab has developed
“Chances Are?,” a follow-up to the middle-school 
module based on sickle cell syndrome described above.
In this module, high school students play the role of
genetic counselors and learn how to correctly develop
and analyze a pedigree, decide which family member(s)
should be tested, and use polyacrylamide electrophore-
sis to run the diagnostic test. In addition to the biotech-
nology needed for this module, students must also face
and discuss some of the ethical dilemmas people face
surrounding the knowledge that can be garnered from
knowing your genetic make-up.
TEACHER TRAINING  & LENDING LAB
BSC CityLab has historically been very involved in pro-
viding opportunities for pre- and in-service teachers
through courses in support of the Masters of Art in
Teaching program and workshops throughout south-
eastern Massachusetts. The courses that the faculty
offer serve two major functions. The first is to provide
area teachers with content knowledge in the area of
Biomedicine and Biotechnolgy that they can take back
to the classroom and expand the teachers’ knowledge
base. The second major function is to provide teachers
with alternative pedagogical strategies that they can
use in their classrooms and the training to become pro-
ficient in the techniques associated with the modules. 
Once teachers are trained, they will be able to borrow
equipment, supplies, and reagents to take back to their
classroom through BSC CityLab’s Lending Lab pro-
gram. Efforts are currently being put forth by BSC
CityLab to expand the Lending Lab program. Although
we recognize the intrinsic value of having area students
come to Bridgewater State College and BSC CityLab,
we also realize that many school districts are facing
financial difficulties and cannot absorb the cost of a
substitute teacher and busing required for a BSC
CityLab visit. Many of the modules that are run in BSC
CityLab have been modified to work in a classroom
with the time and space constraints that teachers face.
FUTURE OF BSC CITYLAB
Unfortunately, federal and grant moneys are sparse for
programs that are designed for children and the pro-
grams and grants that do support such activities are
very highly competitive. BSC CityLab was fortunate to
receive the seed money from the SEPA grant. However,
for BSC CityLab to continue, we must get BSC CityLab
institutionalized and create an endowment for the con-
tinued development and running of our modules and
programs. To this end, BSC CityLab is continuing to
pursue granting opportunities and has begun a cam-
paign to raise the finances to keep this outstanding pro-
gram going. Additionally, BSC CityLab is working to
become formalized as an established center on campus
that would provide the basic infrastructure and necessi-
ties to run the programs. If you are interested and
would like to help BSC CityLab educate our children 
in the uses and applications of science, especially
biotechnology, please feel free to contact us at 
CITYLAB@bridgew.edu or you may contact the 
director of BSC CityLab, Dr. Michael Carson 
(mjcarson@bridgew.edu).
—Jefferey Bowen is Associate Professor of Biology.
